AMENDMENT UNDER 37 C.F.R. § 1.111 

U.S. Appln. No. 09/347,409 Q55026 



Page 16, replace the fourth full paragraph with the following paragraph: 



When an input signal changes from low level to high level, a transmission delay time in 
the inverter shown in Fig. 5 is mainly decided by N-channel transistor's ability to drive current 
and is shown in the following expression: 

aC (19) 



''^ K. 



a: constant; and 

C: load capacitance of output. 



IN THE CLAIMS ; 

Please enter the following amended claims: 




1. (Arhended) A method of calculating, by the use of a computer, a numerical value Va 

representative ofa^d^cuit property<5fa logi^ level circuit, from a numerical value Vb, which 
shows a block property of alu^QblQck included in the logic level circuit, comprising the steps 

of: / X\ / 

(a) calculati^ig the Vb from\ plur^txy^of numerical values Vc, each value Vc 
representing a transistor property of a transjstor included in^^ logic block; and, 

(b) calculating the VAfrom the Vb, and outputting V>sfor use as a value 
representative of a circuit property of said logic level circuit. 
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(Amended) A method as in claim 1 wherein, in the step (a), each of a first group of Vc 

valuM.of said plurality of numerical values Vc shows a specific transistor property of a 
transistorconnected to an input pin of the logic block and each of second group of Vc values of 
said plurality\f numerical values Vc shows another specific transistor property of a transistor 
connected to an o^tput pin of the logic block. 

3. (Amended) \a method of calculating, by the use of a computer, a delay time of a signal 
passing through a logic level circuit which consists of a plurality of logic blocks from pin-to-pin 
delay time, which is delay time of a signal passing between an input pin and an output pin of a 
logic block, and block-to-block desJay time, which is delay time of a signal passing between two 
logic blocks connected to each other,\omprising: 

(a) calculating the pin-to-pin delay time, based on a value Vc of a transistor 
property of a transistor included in the logic block, and the block-to-block delay time without 
calculating in aging caused by hot carrier effect; 

(b) calculating variations of delay tinies that signals pass through transistors 
connected to the input and output pin caused by said agmg; and, 

(c) modifying the pin-to-pin delay time and the block-to-block delay time 
calculated in step (a) by the variations calculated in step (b), and outputting said modified values 
for use as values representative of circuit properties of said logic level circuit. 

4. (Amended) A method of calculating, by the use of a computer, pin-to-pin delay time 
Tiopath_aged, which is delay time of a signal passing between an input piirand an output pin of a 



AMENDMENT UNDER 37 C.F.R. § 1.111 
U.S. Appln. No. 09/347,409 



Q55026 



logic block, and block-to-block delay time Tconnect_aged, which is delay time of a signal passing 
between^aid two logic blocks connected to each other, comprising: 

(a) calculating an amount of stress Sin cast by the input pin and an amount of 
stress Sout cast bv the output pin according to the following expression: 
when it is assumed mat a load capacitance is represented by C [pF], constants 




depending on change of inputted waveform are represented by a and P, and width of channel of 
the transistor connected to the pin is represented by W [|im]; 

(b) calculating an aged dday time of the input pin 6in [%] and an aged delay time 
5out [%] according to the following expression: 

when it is assumed that a constant depending on physical structure of the pin 



S = y 



V J 



is represented by y, the term of guarantee of the LSI is represented by t [hour], constants 
depending on process are represented by el, 82 and k, working frequency is represented by f 
[Hz], and absolute temperature is represented by T [K]; 
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(c) calculating and outputting for use as values representative of circuit properties 
of smlHQgic level circuit the pin-to-pin delay time Tiopath_aged and the block-to-block delay time 
Tconnect.aged acct>5C^ng to the following expressions: 
when it is assumed that pin^^fe^n delay time and block-to-block delay time 



T =7! 

iopafh _ aged iopaih _ fresh 
'^connect ^aged ~ '^conned ^fresh^ ^out^out^ 




calculated ignoring aging caused by hot carrier effect are represented byTiOTath_fresh [ps] and 
Tconnected_fresh [ps], and ratios of delay times occurred at the input stage and the outmit stage to 
whole delay time occurred from the input pin to the output pin are represented by hn and AxJut. 

5. (Amended) A method of calculating, by the use of a computer, a delay iir^opdm^d 
to a signal passing through a logic level circuit that consists of a plurality of lo^ic'blocks, 
comprising: 

(a) calculating delay times of all said logic block^^cording to the method as in 

claim 3; and, 

(b) calculating and outputting for use'^as a value representative of a circuit 
property of said logic level circuit the delay^timeof the logic level circuit from the result of step 
(a). 

6. (Amended) A method of calculating, by the use of a computer, a delay time occurred 
to a signal passing through aOogic level circuit that consists of a plurality of logic blocks. 



compnsmg: 
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(a) calculating delay times of all said logic blocks according to the method as in 

ilaim^; and, 

(b) calculating'and'Mtpntrm'gf or-us^ of a circuit 
property of said logic level circuit the delay time of the logic level circuit from the result of step 
(a). 

7. (Amended) A computer-readable medium incorporating a program of instructions for 

calculaSng-a^uunerical value Va, whisiushows a property of a logic level circuit, from a 
numerical value Vb, which 5^m\^s-a4jrpperty ofajogic block constituting the logic level circuit, 
the product making a coniputer execute the followingT>Ebces^ 

(a) calculafiqi^the^Ve from a pkiralip/of numerical valu^S^St^ead^ showing a 
property of a transistor constituting part ofjth^ogic block; and, ^"""""""■■■"■■"-^^ 

(b) calculating the Va from the Vb, and outputting Va for use as a value 
representative of a circuit property of said logic level circuit. 

Amended) A computer-readable medium incorporating a program of instructions as 

in claim 7 whei:^n in process (a) one Vc shows a property of a transistor connected to an input 
pin of the logic block and^anqther Vc shows a property of a transistor connected to an output pin 
of the logic block. 

9. (Amended) A computer-readable mediurnnteorporating a program of instructions for 

calculating a delay time of a signal passing through a logic levertircuit which consists of a 
plurality of logic blocks from pin-to-pin delay time, which is delay time of^^ignal passing 
between an input pin and an output pin of a logic block, and block-to-block delaytiiqe, which is 
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delay time V a signal passing between two logic blocks connected to each other, the product 
making a compiuter execute the following processes: 

(a) calculating the pin-to-pin delay time and the block-to-block delay time without 
calculating in agingycaused by hot carrier effect; 

(b) calculating variations of delay times that signals pass through transistors connected to 
the input and output pin caused by said aging; and, 

(c) modifying thepin-to-pin delay time and the block-to-block delay time calculated in 
step (a) by the variations calculated in step (b), and outputting said modified values for use as 
values representative of circuityproperties of said logic level circuit. 

10. (Amended) A computq--readable medium incorporating a program of instructions for 
calculating pin-to-pin delay time Tidpath_aged, which is delay time of a signal passing between an 
input pin and an output pin of a logic b\pck, and block-to-block delay time Tconnect_aged, which 
is delay time of a signal passing between \aid two logic blocks connected to each other by a 



computer, the product making a computer execute the following processes: 

(a) calculating an amount of stress Sin cast by the input pin and an amount of 
stress Soul cast by the output pin according to the tollowing expression: 
when it is assumed that a load capacitance is represemed by C [pF], constants 



depending on change of inputted waveform are represented byVt and P, and width of channel of 
the transistor connected to the pin is represented by W [|im]; \ 



fcY 

5 = a — 
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(b) calculating an aged delay time of the input pin 5in [%] and an aged delay time 
6out [%] ^cording to the following expression: 

when it is assumed that a constant depending on physical structure of the pin 



1 



S = y 



is represented by y, the tenAspf a guarantee of the LSI is represented by x [hour], constants 
depending on process are repre^nted by el, e2 and k, working frequency is represented by f 
[Hz], and absolute temperature is represented by T [K]; 

(c) calculating and outpi^ting for use as values representative of circuit properties 
of said logic level circuit the pin-to-pin demv time Tiopath_aged and the block-to-block delay time 
Tconnect_aged according to the following expre^ions: 



T =7 

fopath _ aged ^ iopath _ fresh 



T -T 

connect ^ aged ^ connect _ / 



when it is assumed that pin-to-pin delay time and block-to-blbck delay time calculated ignoring 
aging caused by hot carrier effect are represented by Tiopath_fresk[ps] and Tconnected_fresh [ps], 
and ratios of delay times occurred at the input stage and the output stage to whole delay time 
occurred from the input pin to the output pin are represented by Xin ancMout. 
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1 f\(Amended) A computer-readable medium incorporating a program of instructions for 
calculatihg a delay time occurred to a signal passing through a logic level circuit that consists of 
a plurality ofliG^gic blocks, the product making a computer execute the following processes: 

(a) c^culating delay times of all said logic blocks according to the product as in 

claim 9; and, 

(b) calculating^d outputting for use as a value representative of a circuit 
property of said logic level circuit ih§ delay time of the logic level circuit from the result of step 
(a). 

12. (Amended) A computer-readable idfedium incorporating a program of instructions for 
calculating a delay time occurred to a signal passingsthrough a logic level circuit that consists of 
a plurality of logic blocks, the product making a computei;execute the following processes: 

(a) calculating delay times of all said logic block^ according to the product as in 

claim 10; and, 

(b) calculating and outputting for use as a value representa&xe of a circuit 
property of said logic level circuit the delay time of the logic level circuit from tl^e result of step 
(a). 
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